Nitrogen and water-soluble carbohydrate contents of Kentucky 31 tall fescue (Festuca arundinaceae Schreb) tillers were determined on a regrowth following clipping to a 25cm stubble. There was a sharp decline in water-soluble carbohydrates of tillers as a result of clipping and N fertilization. Dry matter N content increased during the same time. The reduced carbohydrate content for clipped tillers lasted for some 10 days following clipping. After the initial decrease, water-soluble carbohydrate content in tillers increased for the next 80 days. The negative correlation between tiller N and carbohydrate content suggested that initial tiller regrowth was obtained partially from carbohydrate reserves in addition to current photosynthate production. N application immediately following clipping is at a time of low carbohydrate content and could well cause stand reduction.
Initial regrowth of perennial forage grasses following clipping and presumably grazing depend on energy from nonstructural carbohydrates stored in different tissues. However, subsequent growth is associated with photosynthates produced by new tissues (May 1960 , Brown and Blaser 1965 , Blaser et al. 1966 . A rapid decline in tiller carbohydrate content afterdefoliation indicate they are being used for either respiration or growth of new tissue (leaves).
It has been shown that nitrogen stimulates the growth of grasses and carbohydrates are being utilized for the formation of new tissues (Blaser et al. 1966 , White 1973 . White (1973) suggested that, generally, N applied at low to moderate rates increased carbohydrate reserves and N applied at high rates decreased carbohydrate reserves. He also concluded that physiological reasons for varying N contents affecting carbohydrate reserves are not well understood. McKee et al. (1967) found high N fertilization applications tended to decrease carbohydrate content in tall fescue tiller bases when other nutrients and theenvironment did not limit plant growth. Application of high N rates in conjunction with frequent clipping, low soil moisture, and high temperatures reduced stands and organic reserves of orchardgrass (Dactylis glomerata L.) (Drake et al. 1973) , and tall fescue (Alexander and McCloud 1962, Hallock et al. 1965) . The purpose of this experiment was to correlate N application rates and water-soluble carbohydrate contents of tall fescue tillers during regrowth following clipping.
Materials and Methods
A 2-year old established stand of Kentucky 3 1 tall fescue growing on a Cecil sandy loam (clayey, kaolinitic, thermic Typic Hapludult) near Ath,ens, Ga., was rotary mowed to a height of 2.5 cm on September 20,1974, and the mowed forage was removed. Nitrogen .
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at rates of 0, 112, 224, and 335 kg/ ha were applied the day of mowing as ammonium nitrate (33.5% N) and treatments were replicated 3 times. The design was a randomized complete block and plot size was 40 X 40 cm. At 0, 5, 10, 20, 40, 55, 70 , and 90 days after clipping and N application, 20 to 30 tillers/plot were COIlected. Leaves were separated, the basal 5 cm oftiller bases dried at 10°C for"24 hours in a forced draft oven. Nitrogen content was determined using a modified microkjeldahl procedure (Jackson 1958) . Air temperature and precipitation data were taken from reports of the weather station located one mile from the plots.
The dried tiller bases were ground to pass a 40-mesh screen, water-soluble carbohydrates were extracted with hot water (250 mg of plant material in 40 ml of distilled water at 1ooOC for 30 minutes) and were filtered (McKee et al. 1967) . Two miililiters lead acetate (supersaturated) were added to the filtraie and centrifuged for 20 minutes at I$000 rpm. The centrifuged solution was tmnsferred to a tube containing potassium oxalate (ca. 500 mg), centrifuged for 15 minutes, and hydrolyzed with lOm1 hydrochloricacid (IN). The aliquot was heated in a water-bath at 1000 C for 30 minutes, neutralized with 10 ml sodium hydroxide (1 N), and diluted to 100 ml. The reducing power of the solution was determined calorimetrically at a wavelength of 740 pm using a spectrophotometer (Smith 1972) . Samples were analyzed in duplicate. Data were analyzed with N rate as whole plots and days as split plots. LSD tests were run among the means of N rates and dates from N application. Analysis of variance was run for the data on N content and water-soluble carbohydrate following clipping, using a linear, quadratic, and cubic response according to Steele and Torrie (1960) procedure.
Results and Discussion
Tiller N content was a reflection of N application with higher N treatments producing tillers with higher N content (Fig. 1) . Nitrogen application caused wide fluctuations in tiller N content following clipping and, generally, N treatments significantly increased N content.
There was a gradual decrease in mean daily temperature from 18°C in September to 13°C in December. The average monthly total rainfall was 5 cm during the same period.
Nitrogen content increased in the first 10 days following clipping with or without N application. Ten to 20 days later, applications of 224 and 336 kg N/ha decreased tiller N content but not when 0 or 112 kg N/ha were applied. After 20 days tiller N content leveled off when fertilized with 224 and 336 kg N/ha, and averaged approximately 3% N. When fertilized with 112 or0 N, tiller N wasapproximately 2%. It is likely that a light rain occurred during the first 2 weeks of November (day 40) based on N increases in tiller bases.
For 5 days following clipping, water-soluble carbohydrate content in tiller declined. Between 5 and 10 days following clipping it started increasing again indicating that photosynthates were being stored and used for new growth or respiration (Fig. 2) . After 10 days, water-soluble carbohydrates in tillers continued to increase for the next 80 days. The increase was, generally, faster during days 5 to 40 than during days 41 to 90. Overall N rates had no significant effect on tiller water-soluble carbohydrates. The lack of significance of N rates on tiller carbohydrate reserves was in contrast with other experiments (Drake et al. 1963 , Hallock et al. 1965 . A shortage of soil moisture during the regrowth period could account for the lack of response.
There was a negative linear relationship (r = -0.634) between N content and water-soluble carbohydrate contents following clipping (Fig. 3) . The quadratic and cubic responses were not significant.
Increased N content of the plant is generally influenced by carbohydrate depletion. However, our finding showed that N fertilization and clipping decreased water-soluble carbohydrates the most during the first 5 days, a time when regrowth is causing a rapid decline in carbohydrates. The experiment supports the findings of McKee et al., (1967) were in agreement with the findings of Smith (1977) who found low temperatures increased water-soluble carbohydrates in tall fescue tillers. Literature Cited Alberdn, T. 1966. The influence of reserve substances on dry matter production after defoliation. Proc. 10th lnt. Grassl. Congr., Helsinki, p, 
